Pairing low quality forage with coproducts from the ethanol industry, likely results in excess dietary crude protein (CP) consumption. The effects of these excessive CP diets on beef cow reproduction have been shown to enhance ovarian parameters. However, the effects of excess dietary CP on circulating plasma amino acid (AA) profile are dependent on source and amount being supplemented. In the present study, we observed if relationships between blood plasma AA and ovarian parameters of beef cows consuming excess dietary CP (25 -50%) around the time of ovulation existed. We observed that total plasma AA and essential AA were positively correlated with length of proestrus. In addition, as a percent of total plasma AA, progesterone concentrations 7 d post estrus were positively correlated with total essential AA. Based on these data, blood plasma AA appear to be correlated with ovarian parameters around the time of ovulation when cows are fed excess dietary CP. However, more research is warranted to elucidate how blood plasma AA directly impact ovarian parameters and influence reproduction in beef cows.
Introduction
As a part of two recent studies in our lab, offering nonlactating, non-pregnant cows ad libitum access to processed corn stalks with excess dietary protein appeared to enhance beef cow reproductive parameters around the time of ovulation. In addition, excess CP consumption has shown to impact circulating plasma AA concentrations, however the interactions of individual AA with ovarian parameters is highly unknown and warrants further investigation. Also, previous research evaluating plasma AA concentrations have shown branched-chain AA (isoleucine, leucine and valine) to interact with preovulatory parameters. More specifically, leucine has been noted to interact with metabolic pathways associated with tissue synthesis, such as the IGF-1 and mTOR pathways, which may increase growth of preovulatory follicles and luteal tissue development.
Therefore, the objective of this study was to determine if there are any relationships that exist between circulating blood plasma amino acids and ovarian parameters around the time of ovulation in beef cows consuming excess dietary CP with ad libitum access to low quality forage.
Materials and Methods
To study the relationship between plasma AA and ovarian parameters, we combined data from 2 studies which assessed the effects of excess (25 -50%) dietary MP supplementation on ovarian parameters. Variables analyzed are presented in Table 1 . Data were compiled across datasets and analyzed for correlations between AA profile and ovarian parameters of ovulatory follicular wave characteristics, corpus luteum development and hormone profiles. Data were analyzed using PROC CORR of SAS.
Results and Discussion
When total blood plasma AA and ovarian parameters were analyzed, a positive relationship (r ≥ 0.44, P < 0.05) between length of proestrus and total AA, essential AA, glycogenic AA, branched-chain AA, urea cycle AA, arginine, isoleucine, lysine, threonine, tryptophan and valine were observed (Table 2 ). Progesterone concentrations 7 d post estrus were positively correlated (r = 0.46, P ≤ 0.02) with urea cycle AA and arginine. Arginine is known to be a precursor for nitric oxide synthesis, which is a driver of blood flow, and may interact with circulating hormone concentrations by increasing ovarian blood flow. As a percent of total AA (Table 3) , essential AA, urea cycle AA, arginine, thryptophan and valine were positively correlated with circulating progesterone 7 d post-estrus (r ≥ 0.40, P ≤ 0.04).
Based on these data, relationships do appear to exist between plasma AA and ovarian parameters around time of ovulation. Specifically, several branched-chain AA appear to be positively correlated with ovarian parameters and may be an area to focus on in future research. 
